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(57) [Bft] 

MSK 1 . x N ax Nb0 3 (x = 0 

~o. 8) TMsnsii^cc u t 

*CuCD5c3Rfi^O. 0 0 l~5 ; &;V%i:75:-S)«t'5tC^ 

3. X, S'Jdi&J&jSL i x (K!. y Na y ) 
1 _ x (Nbj.Ja,) 0 3 (x = 0. 0 0 1- 
0. 2, y = 0~0. 8, z = 0~0. 4) TtilJjfcStl 
•SS^ICL i 1 0^%> Ta2 0tJI/%WSH 
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mmhii] m&jz. (ANbo 3 ) r-^^n^ (a : 

7)W)&m) @^#!3Cu, Li. TaiOI^n 
fclfX«2i^J:©tl»«i!l0 1 Rtf/X«1^1T 
75: -5 Z. <h ^mt-r^>7)Vtl U&Jg^fT-:* -7&\t®J& 

[§lWt9t2] mrfEffi^^K 1 _ x Na x NbO 
3 «EU x=0~0. 8) -ca$n-5lf 1 tCfE*£ 

3 ] HiFfBm^^L i x (K,. y Na y ) 
!_ x (Nb 1 _ z Ta z ) 0 3 ({§_L. x = 0. 00 
1~0. 2, y = 0~0. 8, z = 0~0. 4) 

[M#3I4] HuKiax«2a^UiCD%K^Cu7n^ 
*^tf{b-&%T^0, Cu^tcMTO. 001-5^ 

[i»*«5] HuS2iax«2«^±©fc-&#)£&*7C 
Ift*-? 0 ~ 5 =E)l%mmr Z> C <h ^ftatt^lf*® 3 

[0 0 0 1] 

m&fitmzMls. JE»::§¥L<«. gliDifflx >>>>©/ 
[0 0 0 2] 

[0 0 0 3] «*tt. j»KIBJM*lRS^*fc^fiE«*m 
icte. — (Nb0 3 ) *©«»t»a©BJJ«»* 

e. nt ^ •& . r © «t 5 c ^jstt^is £ s t . . *m© 



[0 0 0 4] ^KDck^/j:— 

j£#ic»i*«Jttfc©#^e>n*. w^a. #h§bs5 0 

-4 7 1 9 3^&$gfCteifa^5SKNb0 3 -NaNbO 
3 -L i Nb0 3 t?#tfi£$n^>ffiJ5S;%»C^bV>^>i£ 
^Jp-r-5t>0* s M^$n, X. #£;BB6 0- 5 2 0 9 8 
^SJrtt, — J&itNa j_ x L i x Nb0 3 (6. 0 
2^x^0. 3 0) T«(ftSn*«J*lbC»ft7Jl'3n 
?A£0. 02-2. 011%. SHt&£0. 001~ 

o. o 1 9mm%(Dmmx'^im-f : b : b(Di}m^rix^ 

[0 0 0 5] 

[0 0 0 6] -E-^T-*lW©«¥ftL. < k^ itliliU 
[0 0 0 7] 

\z. *5BWK:lli*ll*Jli fcB«o=*^»*ffi«W4 

»J«*tt. ffiJ&sS: (AN b 0 3 ) TS^ni. (A : 
#'J^J8) Hf§#tCCu. Li, TaiOattftifclQ 

[0 0 0 8] Z\<D^\Z, 7M'J^Btl/Tli, It* 

fflrlEH*#tt. MJ«S:K 1 _ x Na x Nb0 3 ({EL. 
x = 0~0. 8) T-i^ns. 

[0009] £fc. it*^ i »cE«©*^t. m^m 3 

lzie«6©f£W©J:-5(r. U^JSt LT(i. KS(/ 

^L<. ffiBjBJRSnattKiUTtt. LiStfTaS: 
S/f) L . :ftbJ t^SflO L X $ -fr* C t L 
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t». frfrz>m^\z\$, mzmmmi.. m^ssx i x (k 

i- y Na y ) j_ x (Nb,. z Ta 2 ) 0 3 (ffi 

U x = 0. 001~0. 2, y=0~0. 8, z = 0 

~o. 4) -e^ns. L i H^-r?)^tC>iSffi^t" 

l i ©gsjnaiio . i tjUJgjy.TT'b 2 0 

*>£E««rtt*«T*-&*i:V»ofclBIH*«*r?fc. <toT 

[0010] »3jegii2K:iB«©»^iw. nr#9t4 

0. 0 0 l~5^M£&5±5l:m!jnU Stf/Xte 

ttttcintmjweft*. cu 

S^tHb^fcKDBJqfcPO. 0 0 ltMOTfcti^ 
SMfl<fcLTflUH-&-r. X. 5. OtJTOifc'tW 
fgTfSi^i-DfcpgS^S. «fc-DT>. ftjggfciO. 0 
0 1~5. 0t;MiT*6. 

[0 0 11] JEtc. ljt#3i3icfB*fc©J§€rt;:. S'J©^ 

mmtisT. ii*^5tcfB«©j;-5ir> mis 1 axis 2 

a&Lhcofb-e-^S:. 7ci?t»T 0 ~ 5 ^EJUXgsjJO L 

[0 0 12] 

AiMl. v-f ^njfcaUR. BBttttBlHB. aStfMMnJR* 
®£T0iMlft#&ftn>Jtt-?S«. X, ttttttOttttC? 

- (gE*5%~ioo%) ftii/fc. sxT\z*<Dmmm 



-5. 

[0 0 13] (*!fim) «U*SK 1 _ x Na x NbO 

3 (osx^o. 8) irx^^n^aii^fccuo^ 

BID UT#369Itt** (BHtttt : KN N - C u O) £§3 
ilLfc. M*fWtt*e^9 9%K±©K 2 C0 3 . N a H 
C0 3 , Nb 2 O 5 O&»*SK 0 . 5 Na 0 . 5 NbO 
3 o«J«SCt<t*J:3t:E^U £W 5 0 g ©f¥»&£ 

£U C©S^»*Sr«6*Sli-fc«»c9 0 0"CT?5PSB 

iOIfilTK,, 5 Na o 5 Nb0 3 ©gaffi&ff 

[0 0 14] ^{C, fltrfBKo 5 Na 0 5 Nb0 3 ©ig 
i^ltJU^LTO. Ol.f^CuO^ilnU 

T^1&g0. 3~0. 4S.9a>(DmmzMV!>Vtt. 

U 2 t on/cm2Cliyi/XTfeoT(gl 8m 
m, ^$^2mm©^ , PX-*^iSLfc. 
[0 0 1 5] tL-Tmm^U^immO. 3L/mi 
n(D7D- 4 , tC:feUT#i&jlS5 < C/m int60 0t 

£T-±#£-t»-T i p*w««ru it&e#B£B£:iq&B& 

feot 1 0 5 0*C*TJnJI»brjei:iWHB««fLfc. -t 
LTW5t/mi nT^S (S2 5'C) £T-«*2?L 
fl&BfleSfeSbJfc. C©«6<e#*JPS 1mm. ifi 

gl5mml:»ffl, W^. JjPXUfc^. AuiS^^^ 

s£#U 1 0 0t©yij3>^WT3KV/mm© 

m#£i o^^ffpjLT^Sffiaummtt&^bfe. 

[0 0 16] £?LT§3i£L;fcSf§-git** (KNN-Cu 

o) ©»n» i ^mmm^iteas-v^m&msk'&it 1 k 

fTPfe*JC, CuO^^JDnLTV^iVi 1 1 0 orTrfiliSS 
l/&*tt*4 (KNN) ©*3t»*t>'&to1i:T^-r. 

[0 0 17] 

«1] 
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KNN-CuO<7)8P 


J&WiMi (*>«» 1 WIN) 




*«iWi'iA (SB ~Ktt) 


LtttM UKKtt) 




KNN-CuO 


KNN 




KuNacsNbOi 
+ ui^C u 0 


Ki.sN ao.*N b Oj 








«i*r«?ia (%) 


9 8.8 


9 6.2 


fF.fltWtt 






«MMtt«M(kpl 


0.389 


0.334 


/r.mxfeft (d 3 i pb/v] 


.29.2 


3 7.6 


li:mii-a(d 3 3 pn/V] 


9 6.2 


1 1 5 


if.m^aig 3 1 io-vb/hj 


13.92 


9.90 


mf6^ft{g3 3 10- 3 Vn/H] 


4 6.1 


3 0.3 






• 


MMnHKflMft(Qra) 


1 4 0 8. 2 


10 0.6 








K**(E33t) 


2 3 7 


4 2 9 


«M*(tan5) 


0 . 0 0 4 5 


0 . 0 3 5 6 








>J — ifiiliC CC] 


4 1 5 


4 1 5 


ttaKfb* 








2 7 


9 3 


«tt*(Q • en) 


1 . 3 2 E+ 1 3 


7 . 6 7 E + 1 0 



lit) * : C u O K «fc t) |fi|JL LTHS Wit 



[0 0 18] 



[312] 
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KNN-CuOeDgfi£Vi* 0>*S&2 8I1 






*«9Jffl (M-KWJ 








KNN-CuO 


KNN 




MIMA 


KciN ao.iN b Oj 
+t.*)MC u 0 


K«.iN a«.sN b Oa 












mtwis. (%) 


9 8.8 


9 6.2 


★ 


ir.mw. 










0 . 3 7 7 


0.329 


★ 
★ 

★ 
★ 


IEG%& (d 3 1 pm/V) 


2 7.8 


3 8.6 


H:«S2» (d 3 3 pm/V) 


9 6.7 


1 1 5 


/•EttXfcft (g 3 1 NT'Vm/N) 


13.59 


9.30 


LESSfcSt (g 3 3 lC'Va/N) 


4 6.1 


3 0.3 










16 6 1. 9 


8 5.6 








ISS?*(E 3 3 t) 


2 3 1 


4 7 0 


§8fttjfl£(t an«) 


0 . 0 0 4 5 


0. 0 8 9 0 










4 1 5 


4 1 5 








i«te^(%/-j»-ioo-c) 


2 7 


9 3 


(D - en) 


1 . 3 2 E + 1 3 


7 . 6 7 E + 1 0 



(it) * : CuOkIJ:t)lnJ.|-.UT^-2»^«-: 



[0019] M^Bttm (%) ®ft!s> 

«*iftiiBifti:*»t*«a««e^«ft (kp) , ttttttt 

(Qm) . mi£tiij3J£n&&. (g31, g3 
3) . m#iiiitl&m&®. (d 3 l, d 3 3) . 
(s33T/eO(1 kHZTtfHI)) . US* ( t a 
n <5 (1 kHZ X'Om.) ) 

[0020] fss. z.<Dtm<DMfe%.zf&miz\3.n*m : ? 

Wfill^WEMAS- 6 0 0 7 O^SS^Jgffi 

KJEttli 1 k H z £OT«J£M**£BI*«&J:9M£ 
[0021] flfrfgg? l tr^T «t o \z. ftWfc i psw©» 

— Sfcft (KNN-CuO) tSIJ^ (KNN) 

(k p) . £«£R (g 3 1 , g 3 3) . 
£LT©««WiBHtt* (Qm) aq&gkfcSl^BftSlx 
Tt>8. X. lJim!f#14ibT©aj§m«5fe (tan a) t> 

4>&<. aftsftcttrssra* (%/-5 o~i o o 

■C) «{b*«/Jx*<, ffitft* (Q • cm) mvsM^l 



[0 0 2 2] 3E 2 £5*?" «fc 5 »C. »it2 8eCD 

WBHSB-KW (KNN-CuO) <hSti1sf (KNN) t 

[0023] Bin mm?a-nm (knn-cuo 

RUmmi (KNN) ££»?SjMBtt&tt£ftAC!)Hff£ 

MttBtt£*v>T£tm (knn) «i:t>%>s««{tu 
iKitaKi o 5 o*ch3«~ i i 2 srMS^fifcissffig 

T*S dtl«CuO«l 0 2 5tl:^ 
1 0 5 0"C~ 1 1 2 5*Cl!iH£TiRffl;&«iE 

CHOCK'S, C u 0#i*ft£iBifoKfl:-r 

[0 0 2 4] 0 2ti. — SilflE (*I2 5t) Tt^^tt 

<D^7;7l;:<fc-5<ta§iMsf (KNN) ©S§flPStt»*fctt 
^•iiaT-5©tC^LT. 3S-tt** (KNN-CuO) (D 
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[0025] unia. cuorfu.mwmih'pizm&mm 
■tz>z\ t.ms/^\m.mz c u o##TtHT & - <t »r «t 

(3, H«,FpJttS& (Qm) (Dfa±tfmrLZ>Z\£\ZteZ>. 

&&&& < mi® bwzmt ^mm^^<o^mmm 

[0 0 2 6] £7t0^L&(^\ Cl©CuO©iJPl(J 
0. 0 0 1^^5. 0^)V%<DmfflfaXWtoxTZ>t: 

EE.mfe8ts&fa±Tz>£mzmm$;i£t±&fa±i'> *t 

fcO. l ; E;l/%~2. 0^%WiSHftT«*jl*£l*)£y£: 



[0 0 2 7] ^tC, SMK 1 . il Na x Nb0 3 (0 
Sx^O. 8) iCT^fiK^n^SIS^lCL i tTa^l 

[0028] mmm 2 ) *mmm 2 \zm ^zun m 

-|S^:KNN-LT) \Z\Z. &A&m 9 9 %£A±©L 
i C0 3 , K 2 C0 3 > NaHC0 3 , Nb 2 O s , T 
a 2 O s JIlT. (L i 0 ,K 

0.45 Na 0.45> < Nb 0. 8> Ta 0. 2> °3 

iif-So 1 2 S-CTfT-^fe. ft. dcoSi^Xg 

[0 0 2 9] -flT, Bf(f2^=li^ (KNN-LT) <D 

ftmk. 1 ^F^^ii vtz^x'CDm^m^m 3 u 
»aa 2 8 um.^tz.wmx (Dm^^m: 4 \z7nf. 

Xffl#f\Z. L i&tfTa^j&bnL'OV&Hl 1 0 CCf 
^SSbfcSiSf4 (KNN) ©aiJ^^C73#>!r^-r. Z\(D 

unomfeRzfWffiiziz. mm&mm 1 ti^ut i^sr 
#zMi£*m^\ **.v—WLmz~z>^Ttemmmtfm>b& 

[0 0 3 0] 
[S3] 
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KNN-LTcDiBI^lK^ (#**<& 1 fl*RH) 







it«tS (*MH) 




KNN-LT 


K NN 


Hll£i* 


{(Ko.sN ao. s)o.«Lio. i) 
(Nao.»T ao.i) Oj 


Ko.sN ao.sN b 0 j 








IflttffiK (%) 


9 9.0 


9 6.2 








fem«tt**£a-{*»(kp) 


0.307 


0.334 


ffi«£S* (d 3 1 pn/V) 


3 6.3 


3 7.6 


fES^I* (d 3 3 pn/V) 


10 4 


1 1 5 


fEmSSt (g 3 1 lO-'Vm/N) 


6.57 


9.90 


£E*5£«(g 3 3 lO-'Vu/N) 


11.9 j 


3 0.3 | 










2 7 3.4 


10 0.6 








S?«sp(E 3 3 t) 


6 2 4 


4 2 9 


fc§*«i* (tana) 


0. 0 0 7 1 


0 . 0 3 5 6 








* a u -Sfi CO 


3 8 0 i 


4 1 5 


*g|gJ£S£(Ortho-*retra] 




2 1 0 








sim*(%/-so~ii)(i-c) 


1 0 


9 3 


ftLirt* (fi • cb) 


3 . 15E+10 


7 . 6 7 E + 1 0 



(ft)*: Li. TaK.fc?>A±l,-CV>*«t* 



[0 0 3 1] 



[*4] 
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KNN-LT©a»&tt»H <#toi&2 8H) 







it«S!AA (J£U*l) 




KNN- LT 


KNN 




{ (Ko.sN a o. i) o. i L io. i) 
(Nao.»T ao.O Oi 


Kt.sN ao.sN b 0 j 








mmts. (%) 


9 9.0 


9 6.2 










0.290 


0.329 


JEm^»{d 3 1 po/Y) 


3 3.4 


3 8.6 


£E*£$k (d 3 3 pn/Y) 


1 O 4 


115 


fHm^«£(g 3 1 10 - 5 Vn/») 


6.23 


9.30 


EE«5£g((g 3 3 10 5 Vn/K) 


11.6 


3 0.3 








&totl*J D r SHtfc»(Qm) 


I 3 6 0.1 


8 5.6 








SS**(E3 3t) 


6 0 6 


4 7 0 


IS^la*(t an*) 


0 . 0 0 7 0 


0 . 0 8 9 0 








4^ 'J — Si Iff CO 


3 8 0 


4 1 5 


<Ortho-»Tetra) 




2 10 








&**(%/-50~100-C) 


1 0 


9 3 


- cm) 


3 . 1 5E+1 0 


7 . 6 7 E +■ 1 0 



(ft)*: Li, TaCJ; & fa hL-CH*ttf& 



[0 0 3 2] HfFfB^3IC^-r t t'5lC. 1 PSIH©5B 

—Un (KNN — L T) tSiSW (KNN) <h©«iJ«ifS 
**tk«rr<5t. *8ttMSS«Sc (Qm) fc|fl]±a»&S 

simta* (tand) aws o. 

««*©iBfl3Efl:¥a»/hS < ft* (X/- 5 0 ~ 1 0 0 
•C) tUt>fcl*JBett*iJ:k^t*t»i»4. *fc«4 

fc, MU&3ttLftMfem%:ii*:mtJl'onfr^. «fc 
■jTL i Rtf T a jWMBfcJtttfcflUB U XWM«tt 

[0 0 3 3] 0 511 mt^M—UM (KNN — L T) R 
Zt&t&m (KNN) \Z&ty2>&&tmmiML8Z<Dm& : £:™ 



[0 0 3 4] 0 614, -^SS (g®2 5"C) TfCiJlt 
•S««*t«iiHftOH«**_L-fcy77T**. 0*; 
■T*«t3l-. flMESB=IW©;frj&«K^»«*T»*'b© 
©, H**» 2 4 5 BfiiftUTt>S«5&J£L-fc«[ 

nfc. X, 0 711 (fI2 5*C) TlC*llt^ 

»««*tiliiiBft«H«**L&y77T**. £© 
t/?7\z£Z>t, m—Un (KNN— L T) HBSfcft<2 
4 5 B©iSiaiCPto6T^Lfc<iS:^TV»-5C:i:*i 
##>*„ Z\tl\ZT a <DF*'(>$:¥>lkit>-TZ> 

n*„ 

[0 0 3 5] 0 814. Wimm—Uft (KNN — L T) R 

umw® (knn) ]z&tfz>mmmti&jg<Dm&$:7iki, 
tzif^yvhZ. 0^T-5ck5fr, mm?,-w&\z\$<*> 

|in*5»ffi (2 1 0*C*l>«) *%<ftD. 
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&-tz>rzL&T*$>v. cm tc: ct o t * raiEBtfB**& <fcQ 

[0 0 3 6] £^0^Ltet^ MfBL ite^JOfiO. 

i^%-2 o^jv%(Dm^mummtLxi^mv^tn 

ZMftfeit-tZtf, 2 0^;W%i^±T^L i Nb0 3 ^ 

H, S^MS9 9%JW_L(DL i 2 C0 3 , NaHC 
0 3 , Nb 2 O s , Ta 2 0 5 $l^. CtlZCD&B 
*^Li x (K 0 5 Na 0 5 ) !_ x (Nb 2 _ y 
Ta y ) 0 3 ({B L> x=0, 0. 0 2, 0. 0 4, 
0.0 6,0.0 8,0. 1 0,0.1 5,0.2 0; 
y = 0, 0. 1 0, 0. 2 0, 0. 3 0, 0. 4 0) CD 
fflj&^K&^cfc-SKE'&U 5 0 g^I^II 

K Ta^iDLTt^^M^ (KNN ; x = 0, y 
= 0) fcra«fcftz«Lfc. 
[0 0 3 8] 1 0 2 5<C~1 2 

5 0 , CcZ)p B lTS^:^ic^:^^ J g^MA,fco #*<&H** 
tt. (KNN) (D96. 2%£Bfc^T. ~T^Tffl 

[0 0 3 9] ftfTlB. *^r«)tt»C!)»a»l«p|H«aL»: 

mi-v<onmmm^m9k (kp) > Eid3 ije*. 

l£tg 3 13e«c©«««S**H9 (a) , (b) . 

(c) C^to IBPJKL U TaSriSiPbTl^ 

^28K» (KNN) <Z>«ett**>0 9*©L i=0^;l/ 
Ta = 0^HKl:^Lfc, 

[0040] c:a)ttfBK7)»j^. Rzfwmiz\zmznmm 

[0 0 4 1] 09 (a) lC«-r«a«««^«JS[ (k 
p) tC^^Tte, L i^Jna=0 — 6^E;UTTa^JjP 
2= i 0-4 0tMOlil«(Mt**Sfi (KNN) 
ckOfeKHfitft*. fi*:©ffltt. L i ^Joa=4^:;i/ 

&m^z>zh~v. s#*m (knn> £jB^fc*§'&<k9 
[0042] 09 (b) {c^-rmmd 3 l&mt. l i 

8&infi= 0 — 6 Jl/XTT a j^SnS= 10—40 ^l/fcGD 
(KNN) ctOfciftHBtfe*. 

©ffittL i sams= 4 ^;ux, t a ^Jnffi= 2 0 ^ux 5 

d3i = 95pm/V«bnL BE«d«»tt. ttffi 



it&l-?Z><DT\ C£)L i SSP»=0 — e^MTT-ai 
Jrafi=l 0-4 OtM0i8Sffia©#^t^d(i: 
X\ £tt& (KNN) «kDt)««t>1fa*0**ftt 
>1f*«s* Z. <t**T?€r5. 
[0 0 4 3] 0 9 (c) l:^tl£ig 3 l&fttt, L i 

SSp»=o^;ustt a^jp*= 1 o> 20^^ 
WLi=2, 4 : &;uxtt a^Jja»=o^;i/Xc^m 

«TX**m (KNN) <k0fc«Hi£ft*. 

\i. L i SJDS= 2 =E)V%. Ta*Jna=0 ; e;UXT?g3. 

1 = 14. 5 x 1 0-3 Vm/NW#e,nfe B EtgS 

(knn) ±ot>jE«-fe>-y-m*©*:#«:-fe>-y-aiB* 

[0 0 4 4] 010 (a) {Z^T^^l U —Umz-D^T 

mt* t amnm<Dmmtt$>\z'&*\z&T-rz> 0 * 

L i«BlD»<Oiilinii:fe^ iZ^mtfrZ* 

[0 0 4 5] 010 (b) JC^-TR«*tt, 
T a = Omo Li-6t 
;UXT*^cffi= 8 6 4 

Ta=l Omo 1%-^0MI:^^TH Li =6^6 

mx*&±m= 1014 

Ta = 2 0moU-^«l;^TH Li =4^6 
MTS^I= 12 0 4 

Ta = 3 0mo l%-t©ffl^^TH Li=2t 
14 6 6 

Ta = 4 0mol%-Mffi:^TIl L i - 0 =E 

MTM*:te= 18 3 7 

tU-otZo 

[0 0 4 6] 010 (c) K^-r««t»5fett. Li SAD 
*= 0 — 2 Omo UTTa SJP»= 10-40moU 
©fflric, WLi=2> 4mol%, TaiJDi=0m 
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